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(57) Abstract 

A benzocycloalcane compound represented by general formula (I), wherein R represents hydrogen, C1-C4 lower alkoxy, 
nitro or C1-C4 lower alkoxycarbonyle; when X and Y represent each hydrogen or X and Y are combined together to repres- 
ent oxygen, then Z represents hydrogen and the broken line represents an arbitrary bond ; when X represents H, then Y and 
Z are combined together to represent a single bond; and n represents an integer of 0 or I. This compound has a potent, se- 
lective aromatase-inhibiting effect and is useful as a remedy for estrogen-dependent cancers, such as breast, uterine or ovar- 
ian cancer, prostatomegaly, gynecomastia and endometriosis. 
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-ft^GJC** *)\<7 a*- (Wolff-Kishner ) 

Sffcli. *gS©#ST{^ tt£8&Cfc*tLTb K5*>£ftffl£#£ 

i*y — ;K — ;K ~?9 J -h^ tert -^^7*3-^ 

/I/?07A3-jH, fh7tFn75^ ^^-TA N 5? 

^7 "f l*TkXS- h U ^5 Al?0i-f^llx DMF, DM S O&tfHMP A 

t£Z1fi> Kl&U&tt., 0 0°C\ IF* U< tt 1 00^S2 5 0t 
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J -Jl/^ Zfv<; -Jl/^ 7? J -Jb^ t e r t - 7 ? JH/T JV 3 — ;K 
^^ARtf h U ^5>f A$©x--r;WH% DMF N DMSORtfHMPA 

5:i^t-l5^ k K 5 s? y t — h ififtiz L < > c K*t U 

T 1 MftM 1 0 O^M. iff £ b< tt5ftM5 O^fffltSo 

0ftS3 0 0°(\ ffJKIJl 0 0 7 1 ?M 2 5 0°CT* 

20 [HlfcflJ 1 3 

(in v i t r oCfcl^k Hfel7 07^-t*0iS) 

T h omp s onStfS i iteri ( J . 

Biol. Chem. , vol. 249, 5364 (1974)) 

5 * nvf-Alifi/h*© >J (0. 0 5M, pH7. 4) {Z 
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ttMittpK C 1 0. 2/3- 3 H) fXl«Xf0^b4lS^5 
3 H 2 O *mfe?ZZ.t\Z ?V >mGrave s 

5 RtfSalhanick (Endocrinology, 
vol. 1 0 5, 5 2 ( 1 9 7 9) ) Km C-Tfr o > + 

->a > • f-a-^Ctt^ 0. 2 2 5 //Ci© (1£, 2 £ - 3 H) 

X-6-^X7x— h (glucose-6 — phosphate) » 
10 1 6 x- h7*t Knyt-lf (glucose 

-6 — phosphate dehydrogenase) St/'j > 
(0. 0 5 M. pH7. 4) C jgjff btiM^M ( 0 . 2 5 0 /t 

(0. 5mg) *«*DLTR«S*BB*&$-a:fc. &£g&t;m»0. 
5mlilfc. 0. 7. 1 4, 2 1 # B K 1 0 0 n 1 to&ftUVtZ&W. 
Kft^t^y h l>fz 1 mM£fl:*£H g C 1 2 M2 0 0 

n 1 C&C;:£fcJ:»>Ri6£*T3tffco C*iiz2 0 0 n 1 ©Tkttx* 
20 xh7>T'3-H,fcfittK (DCC) MR (2%) £gsAnLfcgU 
'<^T;U£2 O^IIL. 1 5 0 0 gT*5#F B 1^#StU SttMic 
IflfcXfD'f K^^ilfc. ±B*©S&K**M\ Be c km a n 
«fci/>f-l/-S/ 3 >5Hfc*fttt (LS 8 0 0 0) £fflt^T i/ U- 
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tin v i t r o KfctfS^ i/g!J WxX^e 5 --t? ©Ifig) 
x ^ --if OlHij ; 

7X^7- -tftes Hochber g t>©2j& (Biochemistry, 
vol.13, 603(1974) ) ICffi-jt 1 ) ^I'JW&W© $ 



WO 94/07866 



PCT/JP93/01433 



> 3 0 (101O#t'l^W I^WLto &£ftfc!g}M&8 0 0 0 g 

fc 0 mmtLx [2 6 - 1 4 c] 3U7fn-«i\ msns c 1 4 CD 

V A^o >K (i socaproi c ac i d) £j|JSE["2"5 
Hochber g h £ SiK® ^S-CgfliSttS-iliJ^ bfc„ &<f > 

**^-f •> g > • f-A-ycii^ 0. 168/zCi© [2 6 - 1 4 C) 
10 3 !✓ X -r n — 1 0 n gOTw e e n 8 0 N lmg©; h^vF'JT* 
* W^RCFT r i s -HC 1 Mtt (0. 1 M£<t7k&. 0. 0 1 M, 
pH7. 4) fc«jKL*:|B8aiJ (0XI42 5 /tM) ^Ailfc, feSfc^K 

15 9 3 ^-Iffl^l/^ y**'*- h U N AD P (lmM)BLCf 

NAD Pg£& ( 1 0 mM0^3-X- 6-*X7i-hil EU© 

te^-tir^o m 1 t btZo 0, 3. 6, 9^g{C200 

it/ 1 (D^ftunzmmis. un&tf^y m-i. 5m i ©»a^u 

20 -frftfttfittlitt (0. 0 5M, &4bk£lmM, pH9. 5) KAft 

ft* Ufc^X'V-;!/ • b'^-y hiu5 0 0 ± 1 0 0mgO7^;t C^tt* 
MM? Is- h\ yr>a<40/im, y;l/??±S!k Darmatadt, 
FRG) ZHbTm&btzTJVZ t o # -5 AKcfc OitiiLfco 
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immm i ] 

E - 2 - (4 ->f S r^/U^M^t/:/) -1-f h7D> ; 
15 l-fh7D> (14. 6 g, 0. 1 0 ■€■;!/) RtM 5 PV — fr- 4 

-^;l//<;Vrk K (9. 6 g, 0. 1 0 £ 4 0 ( 7 5 m 1 ) 

cf s 8 0 - 9 0°CT*2 0 ^Falta^ bfZ 0 5J&$£?K#J;:&^&£-s 2§T 

20 y'j*y;i/*7A?D7K77-f - (r-t?h>) -erasagu r-t?h> 

-^ + ify^bS*S^-r^-<?:^J: 9gt,6l 3 5 - 1 3 7°C©Hfe£H 
iUTE-2 - (4 --f S ^V»J;M ^ U » - l-fHn>*12. 
8 g (iR^5 7 %) Wfco 

1 H-NMR (8 0MH z ; DMS O- d 6 ) :2. 75-3. 15 
25 (m, 2H), 3. 15-3. 60 (m, 2H), 7. "05-7. 90 
(m, 6H) , 7. 9 5 - 8. 2 0 (m, 1 H) . 12. 1 (s (b r) , 



WO 94/07866 



PCT/JP93/01433 



1 H) . 

IR(KBr) :3 1 1 5, 3 0 6 0, 2 9 2 0, 2 6 2 0, 1 6 6 8, 
1605, 1595, 1305, 625. 613. 490. 
[HWJ2] 

5 E-2 - ( 4 - $ ^ >J ^ >) - 5-> Ky-l-fh5D 
y 2) ; 

h>bIMiojai:?UTMbfc. K&i 9 l - l 9 3 

°C\ JR^5 1 % 0 

10 1 H-NMR (8 OMH z ; DMS O- d 6 ) :2. 70-3. 03 

(m, 2H) . 3. 11-3. 55 (m, 2H), 3. 84 (s, 1 H) , 
7. 0 5 - 7. 7 3 (m, 5 H) , 7. 85 (s, 1 H) . 12. 4 (s 
(b r) . 1 H) . 
IR(KBr) : 3 1 1 5, 3 0 0 5, 2 9 5 5, 2 8 4 0, 2 6 6 5. 

15 2610, 1668, 1610, 1585, 750, 620. 605. 
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e-2 - (4--r = ^v r u^^^^>) - 6-y K^-i-f^p 

> {{t£®- 3) ; 

6 - ^ h + •> - 1 - t- h^o^RtM 5 - 4 - #;W<;l/-r t 

20 Kfr£H8fc« 1 ®?5mzWKX&$LLtz 0 ftfeijg^ ijSil5 7-158 
°C N JR*M 3 % 0 

1 H-NMR (8 OMH z ; DMS O- d 6 ) :2. 77-3. 08 
(m, 2H). 3. 21-3. 62 (m, 2H). 3. 84 (s, 3H), 
6. 78-7. 02 (m, 2H), 7. 47-7. 65 (m, 2H), 
25 7. 74-8. 08 (m, 2H), 12. 5 (s (br). 1H). 

I R (KB r) : 3 1 1 0, 3 0 1 0. 2 9 3 0, 2 8 4 0, 2 6 6 5. 
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2 6 0 0. 1 6 6 5, 1 6 1 2, 1 5 9 3, 1 1 0 0. 6 2 5, 5 9 5. 

E-2 - (4-^ J^'/'J^f U» - 7- ^ ^y-l-f^o 
y Ut&®- 4) ; 

5 7-y h + ->- 1 - f h7Q vRO 1 ^ 5 ^/-/u- 4 -A;w<yi/ft 

K^£Hte#J 1 ©^St-^CT^fijcb^o Hfeigg. BIjSII 6 2 - 1 6 4 
°C\ JR^5 3 % 0 

1 H-NMR (8 OMH z ; DMS 0- d 6 ) :2. 72-3. 04 
(m. 2H) , 3. 2 0 - 3. 5 8 (m, 2H) , 3. 80 (s, 3H) , 
10 7. 02-7. 51 (m, 3H), 7. 47-7. 68 (m. 2H), 
7. 8 3 (s, 1 H) , 11. 8 (s (b r) , 1 H) . 

IR(KBr) : 3 1 1 0, 3 0 1 5, 2 9 2 5, 2 8 4 5. 2 1 8 0, 
2 1 2 0, 1 6 6 8. 1 6 0 2, 1 4 0 3. 1 0 3 0, 8 2 5, 6 1 5. 

mmm 5 ] 

15 E-2 - (4-^;^ , /'J;P^f UV) - 7 b * •> il — - 1 
-tHp> at£^- 5) : 
7 - > Astf—fr- 1 - f h?D:/&tM = ^V-;l/- 4 - # 

1 9 0 - 1 9 3°C > JR^3 5 % c 
20 J H-NMR (80MHz ; DMSO-dg ):2. 89-3. 

15 (m. 2H). 3. 31-3.. 59 (m, 2H). 3. 89 (s, 
3H), 7. 4 0 - 7. 7 2 (m. 3 H) , 8. 07 ( d d , J = 2. 
1, 8. 0Hz, 1 H) . 8. 50 (d, J = 2. 1Hz, 1 H) , 8. 
5 0 ( s . 1 H) . 

25 IR(KBr) : 3 4 7 5, 2955, 2850, 17 4 0. 1710. 

1668, 1613. 1445. 988. 757. 622. 412. 
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E-2- (4-^ ;^7'J^>fUV) - 7--hn-l-rHD> 

7- - t-D-i-fh7D yRtM ^ yv-)^- 4 -*;^7;i/fh K 

5 ^£H»J 1 OHWDT^Ofc. Hfe^^. 14&2 5 0°C&±. 
JR$3 0 % 0 

1 H-NMR (8 OMH z ; DMS 0- d 6 /TFA) :3. 09 
-3. 26 (m, 4H), 7. 54-7. 85 (m, 2H). 8. 14 
(s, 1 H) , 8. 14 (dd, J = 8. 5, 2. 5Hz, 1 H) , 8. 
10 60 (d, J = 2. 5Hz, 1H), 9. 15 (s, 1H). 

IR(KBr) : 3 1 4 5, 3 1 1 0. 2 9 9 0, 1 6 7 0, 1 6 1 3, 
1 6 0 5, 1 5 2 0, 1 3 5 0, 1 3 4 0, 1 0 7 8, 8 5 3, 7 4 0, 
6 2 5, 6 1 0. 

immm 7 ] 

15 E-2 - ( 4 - ^ $ y V x ) JlsM - 1 - J *s¥ J 1/ (it-ofy}- 7 ) ; 

1 -4 J y~BLT}-4 x 4 -#;w<;i/-r t Ka^HflfeflJ 1 

(DJjmizmKX&f&LiZo HfegjJI. M&2 0 3 - 2 0 6°C. «$6 5 

1 H-NMR (80MHz ; DMSO-dg ) :4. 02 (s, 2H). 
20 7. 26-8. 10 (m, 7H), 12. 6 (s (br), 1H). 

IR(KBr) : 3 1 2 5, 2 9 5 5, 2 9 1 5, 2 8 6 5, 1 6 7 0, 
1615, 1600, 1088, 742, 625. 
[HM8] 

E-2 - (4 -f ^ fr* f-l/» -4-1 h*->- 1 - 4y? J 

25 y Ut&m- 8) ; 
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t b'frZnmW 1 ©^JClpDT^Ufco 225-227 
•C x IR$7 1 % 0 

1 H-NMR (8 OMH z ; DMS 0- d 6 ) :3. 78-4. 06 
(m, 5H) , 7. 15-7. 61 (m, 4 H) , 7. 71 (s, 1 H) , 
5 7. 9 0 (s. 1 H) . 1 2. 5 ( s (b r) , 1 H) . 

IR(KBr) : 3 1 3 0, 2 9 7 0. 2 9 2 0, 2 8 4 0, 1 6 9 5, 
1 6 4 5, 1 6 3 5, 1 4 9 0, 1 2 8 0. 1 2 7 0, 7 4 2, 6 6 0, 
6 2 0, 5 7 0. 
[HJfe0I9] 

io E-2-(4--r = *v*r ;m - 5- > Y^v-i-jyyj 

y (it&Vd- 9) ; 

5 - y Y*^- I - 4 J yBLVJ I VV-Ji'- 4 -#;l/**yyl/-r 

fc K^t>HMJ 1 ©^ftWfcT^J&Ufco ISfelSB. Sl^ 222-223 
°C N iR$6 4 % 0 

15 *H-NMR(80MHz;DMSO-dg ) :3. 88 (s. 

3H). 3. 98 (s. 2H). 6. 98 (dd. J = 9Hz. 1H), 
7. 0 8 - 7. 2 4 (m, 1 H) . 7. 40 (s, 1 H) , 7. 55- 
7. 76 (m. 2H), 7. 86 (m, 1H), 12. 1 (s (br), 
1 H) . 

20 IR(KBr) : 3 1 1 0, 2975, 2840, 1695, 1640, 

1600,134 2,770,625. 

mmmi oi 

e-2 - (4--r = yvjjw - 6- JY* : s-i-'(>y; 
y ut&to- io); 

25 6-n*'>-i-^ ^ jry-fr - 4 - # ;i/ ** 7 ;i/ ^ 

t F>t.HWJl ®Mi:¥l;tMlfco Hfe£H. gk,£l 9 8 - 2 0 l 
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°C\ JR^8 4 % 0 

'H-NMR (80MHz ; DMSO-dg ) : 3. 82 (s, 
3H) , 3. 92 (s, 2H) , 7. 12-7. 34 (m, 2H), 7. 
40-7. 75 (m. 3H), 7. 88 (s, 1H), 12. 2 (s (br), 

1 H) . 

IR(KBr) : 3 1 4 0, 2 9 7 0. 2 8 8 0, 1 6 9 5, 1 6 3 0, 
1495. 1035, 625. 

mmm 1 1 3 

2 - (4 -4 l yWfrtf-fr) - 1 --r Y^uy (it&®}- 11); 
it&®-l (11. 2 g, 5 0 = 'J ^71/) RtfP d (0. 5 g) 

^•^ 9 J -to (2 0 0 ml) KffiffiU 1 aETff»«©7K^^!RiR-r 

^\ + -9->^^IIM^-r-5 d <h K 9 Ik/SU 58-1 6 0°C<DM^^t 
bT2 - (4-^;^ , /'J^>f;l/) - l-fh5D>*7. OOg (iR 
$62%) 

1 H-NMR(80MHz;DMSO-d 6 ) :1. 26-3. 
32 (m. 7H), 6. 80 (s, 1 H) , 7. 17-7. 69 (m, 
4H) . 7. 7 8- 8. 0 3 (m, 1 H) . 11. 6 (s (br), 1 H) . 
IR(KBr) : 3 1 1 5, 3 0 6 0, 2 9 5 0, 2 9 2 5, 2 8 3 5, 

1 6 9 0, 1 6 0 0, 1 2 2 0, 9 5 0, 6 6 0. 

immm 1 2] 

2 - (4 ->f = rVU >M - 5-> R^-l-f F70> (ft: 

12); 

1 5 0 - 1 5 3T, 6 4 % D 
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* H — NMR (80MHz ; DMSO-dg ) : 1. 32-3. 
31 (m, 7H) , 3. 81 (s, 3 H) , 6. 81 (s. 1 H) , 7. 
06-7. 63 (m. 4H), 11. 7 (s (br), 1H). 

IR(KBr) : 3 1 0 0, 3 0 4 5. 2 8 3 5, 2 5 8 5, 1 6 8 5. 
160 0, 1582, 1265. 945. 665. 

[mmm 1 3] 

13) ; 

1 4 8 - 1 5 0°CU JRS£6 7 %„ 

1 H-NMR (8 OMH z ; DMS 0- d 6 ) :1. 36-3. 
33 (m, 7H), 3. 81 (s. 3H), 6. 68-7. 04 (m, 
4H) . 7. 50 (s, 1H). 7. 85 (d. J = 10Hz. 1 H) , 
11. 8 ( s (b r ) , 1 H) . 

IR(KBr) : 3 2 9 0, 3 1 1 0. 2 9 9 5. 2 9 4 0, 2 8 4 0, 

2 5 9 0, 1 6 7 8. 1 6 0 0, 1 1 6 0. 6 6 5. 

immm 14] 

2 - (4->f;^'/'J^ f-A/) - l- /Y*v-\-7-Yyuy (it 

14) ; 

16 1 — 162°C N JR$8 6 % 0 . 

1 H- NMR (8 OMH z ; C D C 1 3 ) :1. 73-2. 41 
(m, 3H) . 2. 5 7- 3. 15 (m, 4H) , 3. 8 2 (s, 3 H) , 
4. 8 (s (br). 1H). 6. 83 (s. 1H). 6. 90-7. 
30 (m, 2H) . 7. 42-7. 61 (m, 2H). " 

IR(KBr) : 3 1 1 0, 2 9 9 5, 2 9 5 0, 2 9 3 0, 2 8 3 5. 
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1680, 1615, 1500. 1300, 1040, 635. 

immm 1 5] 

2- (4--f ;^'/'j;^f;i/) -l-^f>y;> ; 

1 6 0 - 1 6 3°C\ JRs£6 7 % Q 

1 H-NMR (8 OMH z ; DMS O- d 6 ) :2. 29-3. 
50 (m, 5H), 6. 78 (s. 1H), 7. 20-7. 86 (m, 

5 H) , 11. 5 (s (b r ) , 1 H) . 

IR(KBr) : 3 0 6 0, 3 0 0 0, 2 8 4 0, 2 6 3 0, 1 7 1 5, 
1605. 1595, 760. 625. 

immm 1 6 ] 

2 - (4 ->f = yvv frt =f-jv) - a- / h*->- i ->r yy j y at 

&®- 16); 

1 6 0 - 1 6 2°C\ JRJP7 3 % a 

„ 1 H-NMR (8 OMH z ; DMS 0- d g ) :2. 36-3. 
3 1 (m, 5H) , 3. 8 4 (s, 3H) . 6. 7 7 (s. 1 H) , 7. 
00-7. 70 (m, 3H). 10. 5 (s (br), 1H). 

IR(KBr) : 3 1 3 0, 3 0 6 5, 2 9 7 0, 2 9 4 0, 2 9 0 5. 
2840, 1 7 1 2, 1602, 1596, 1487, 1258, 780. 

6 6 2. 

mmm 1 1 1 

2 - (4--f - 5- *h*i/-l - < *s 9 J > (-ft 
£#1-1 7 ) ; 

1 6 6 - 1 6 7°C\ JR^8 0 % c 
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H.-NMR (8 0MHz ; DMSO-d g ) :2. 34-3. 
38 (m, 5H), 3. 83 (s, 3H), 6. 69-7. 12 (m, 
4 H) , 7. 4 4- 7. 7 3 (m, 2H) , 10. 6 (s (br), 1 H) . 

IR(KBr) : 3 0 7 5, 3 0 1 0, 2 9 7 0, 2 8 9 0, 2 8 4 0, 
2 6 3 5, 1 6 9 5, 1 6 1 0, 1 5 9 5, 1 2 6 2. 8 1 8, 6 2 2. 

mmmi 8] 

r 

2 - (4-^5 y yy ;m - 6 - y 1 > (-ft 

1 8) ; 

1 5 0 - 1 5 3°C\ JR^6 8 % a 

1 H-NMR (8 OMH z ; DMS 0- d 6 ) :2. 45-3. 

3 1 (m, 5H) , 3. 7 9 (s, 3H) , 6. 7 7 (s, 1 H) , 7. 

0 4-7. 4 7 (m, 3 H) , 7. 50 (s, 1 H) , 10. 5 (s (br), 

1 H) . 

IR(KBr) : 3 0 7 0, 2 9 4 0, 2 8 4 5. 1 7 1 2, 1 6 2 0, 
1493, 1163, 102 8, 855, 62 9. 
[HM19] 

2- (4 ->f S yyj;M -1, 2, 3, 4-fh7tKn^-7 

* ^> Ut&V!}- 2 1); 

ft^ft- i l (3. 4 0 g, l 5 = u^eyi/) „ frmtft V V a ( 1 3. 

1 g, 2 3 4 ; 'J Rtf b K5.S?>t K5 - h ( 1 2. 4 g. 2 4 7 

= U *S?if-U>^iJ (2 0 0ml) * N 1 . 5$|Qft]fti 

ffl** 1 9 5 - 2 0 0°CtT*±#$-a-^ o gfg©£&#Jtfr<i:C;?>T*. 
R*S*»l7*-&A:o K£&£6 0 0 gO^^J^|:*l^ U\t/^V 
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KttU 7-ir h >-^*1f:/fr£l5*SBLTIBjS 1 1 7 - 1 1 9°C©2 
- (4 ->f 5 ^/y^M '- 1 . 2, 3, 4-fh7tFnt7^ 
U>%1. 60g CiR^S 5 0 96) *§fc 0 
5 1 H-NMR (8 OMH z ; CDC 1 3 ) :1. 12-2. 90 

(m, 9H) , 3. 5 (s, (br), 1 H) , 6. 7 4 (s, 1H) , 
6. 92-7. 11 (m, 4H), 7. 49 (s, 1H). 

IR(KBr) : 3 2 0 0, 3 0 6 0, 2 9 2 0, 2 9 0 0, 2 8 4 0, 
2 6 0 0, 1 5 9 5, 1 5 8 2, 1 4 9 7. 1 4 8 3. 1 1 1 0, 9 5 0, 
10 8 1 8, 6 6 3. 

immm2 o] 

2 - (4-^^>/'J;M^) - + 2, 3, 4-x 

h5kKot7^l/> (^-22) ; 

15 j& 1 5 7 - 1 5 9°C > iR^5 6 % 0 

1 H-NMR (8 OMH z ; DMS O- d 6 ) :1. 00-2. 
87 (m, 9H) , 3. 72 (s. 3H), 6. 42-7. 17 (m, 
4H), 7. 51 (s, 1H), 11. 8 (s (br), 1H). 
IR(KBr) : 3 1 8 0, 3 0 5 5, 2 9 3 5, 2 8 4 0, 2 5 9 0, 
20 1590, 1470, 1265. 1100, 945, 772, 665. 

mmm 21] 

2- (4-^^>/"J;byf;t/) -6-> h*->-l, 2, 3, 4 - f- 
F7tFo7-7^U> (jk^ft-23) ; 

1 3*t&£ffi0U 9©^5fti^ipl;T^g!tUfco jt$ 
25 £ 1 0 0 - 1 0 2°C. JR$4 8 % 0 

1 H-NMR (8 OMH z ; CDC 1 3 ) :1. 14-2. 93 
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(m. 9H), 3. 73 (s. 3H), 5. 19 (s (br). 1H), 
6. 59 (s. 1H) , 6. 5 2- 7. 0 0 (m, 3 H) . 7. 52 (s, 

1 H) . 

IR(KBr) : 3 2 0 0, 3 1 2 0, 2 9 2 5, 2 8 3 5, 1 6 1 4, 
5 1 5 0 5, 1 2 7 0, 1 2 3 5, 1 0 3 8, 8 2 6, 6 6 2. 
[£ttff|2 2] 

2 - ( 4 - -f 5 'J - 7- *h*i/-l. 2, 3, 4 - x 

t vy 2 4) ; 

10 £ 1 1 3 - 1 1 4°C N JR^4 2 % 0 

1 H-NMR (8 OMH z ; CDC 1 g ) :1. 00-2. 92 
(m, 9H) , 3. 73 (s, 3H) , 6. 58 (s. 1 H) , 6. 65 
-7. 06 (m, 3H), 7. 4 (s (br), 1H), 7. 55 (s, 
1 H) . 

15 IR(KBr) : 3 1 1 0, 3055, 2990, 2835, 2585, 

1 6 1 3, 1 5 0 3, 1 2 6 0, 1 0 4 3, 9 4 8, 6 6 2. 

immm 23] 

x+7-1- (4-^;/ l /'J;l/) - la. 2, 3, 7b-fh5kK 
P-1H— >?n7n/N° [a) ^7r?l/> (it£$J- 3 1); 

20 tt£$J- 1 £HSI0J1 9ICl|lbTt ^Vi5l5$tTi+7- 1 
- (4-^5/79^) -la„ 2, 3. 7 b-f Fn- 1 H- 

>^ d^d/n 0 [a) ^-7 ^ U>£&/&Ufc 0 Si^6 0 - 

6 5°C > JR$8 2 % 0 

1 H-NMR (8 OMH z ; DMS 0- d 6 ) :1. 41-2. 

25 80 (m, 7H), 6. 75 (s. 1H) , 6. 85-7. 40 (m, 
4H), 7. 45 (s, 1H), 8. 8 (s (br), 1H). 
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IR(KBr) : 3 0 2 0, 2 9 2 5, 2 8 5 5, 1 6 0 5, 1 5 8 0, 
1493. 1460, 750, 628. 
[HMJ2 4] 

y - 1 - ( 4 ■- -f 5 tf - 4 - y h * •> - 1 a . 2 , 3 . 7 b 
5 -f h5kKD-lH-->^n/DA' ( a ) f7^P> (^-32) ; 

its®- 2frt>mmM2 3 oismizmbT&iSLLtLo m&&&, 

I 8 6 - 1 8 7°C\ iR^3 0 % 0 

1 H-NMR (8 0 MH z ; DMS 0- d 6 ) :1. 01-3. 

II (m, 7H), 3. 73 (s, 3 H) , 6. 59-7. 21 (m. 
10 4H), 7. 46 (s, 1H), 11. 7 (s (br), 1H). 

IR(KBr) : 3 0 8 0, 2 9 4 0, 2 9 1 0, 2 8 5 5, 1 6 0 3, 
1598, 1475, 1268, 1115, 1076, 630. 

mmm 25] 

x+y-l - (4--f ;^>/"J;l/) - 5-n*'>-la, 2. 3, 7b 
15 -x h5h Kd- 1 H-i/?n7p/N 0 [a] Ofb£*J- 3 3) : 

1 5 5 - 1 5 7°C, iRl£ 6 7 % 0 

1 H - NMR ( 8 0 MH z ; C D C 1 g ) :1. 58-2. 42 
(m. 5H) . 2. 4 3 - 2. 7 9 (m, 2 H) , 3. 7 4 (s, 3 H) , 
20 6. 55-6. 85 (m, 3H), 7. 14 (d, J = 8Hz, 1H), 
7. 4 8 (s, 1 H) . 7. 9 (s (b r) , 1 H) . 

IR(KBr) : 3 1 1 5, 3 0 8 0, 3 0 2 5, 3 0 0 0, 2 9 3 5, 

2 8 5 0, 1 6 1 5, 1 5 8 3, 1 5 0 5, 1 2 4 8, 1 0 4 0, 7 6 0, 
6 3 0. 

25 immm 2 6 ] 

x+v-i- (4--r = ^yj;i/) - 6-n + ->-u, 2. 3, 7b 
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-fh7hFD-lH-f^D^D^ (a) 1"7 * U> 0ffc£$J- 3 4) ; 

4frt,H»J2 3©#&K*f!l;T&fi£Lfco ^07^77 

1 H-NMR (8 OMH z ; CDC l 3 ) :1. 47-2. 79 
5 (m, 7H) , 3. 73 (s, 3 H) , 6. 5 0 -7. 0 6 (m, 5 H) , 
7. 4 (s (br), 1H), 7. 47 (s, 1H). 
C©j£8t©±g&£7-tr h VfcgJBU ii^JM© 1 0 96 i/a«>»-7-fe 

1 9 9 - 2 0 3T:©fcfett5fc*£fc at£$|- 4fr£©JRl£li3 7 %T* 
10 tb-ytZo ) o 

1 H-NMR (8 OMH z ; DMSO- d g /TFA) :1. 40 
-2. 71 (m, 7H), 3. 71 (s, 3 H) , 6. 54-7. 11 
(m, 3H). 7. 47 (s. 1H), 8. 93 (s, 1 H) . 

15 mm±<Dmm-*i&& 
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